Biological properties of jatrophane polyesters, new microtubule-interacting agents.
The biological activities of macrocyclic jatrophane polyesters 1-3 from the Sardinian endemism Euphorbia semiperfoliata Viv. have not been evaluated in depth. We investigated the microtubule-interacting and antiproliferative activities of these drugs and the molecular mechanisms underlying their effects. We tested jatrophanes for their interaction with purified bovine brain tubulin by an in vitro polymerization assay and by electron microscopy. At a cellular level, the effects of jatrophanes on microtubular architecture, nuclear morphology, cell viability, cell cycle perturbations, and p53 and Raf-1/Bcl-2 involvement were investigated. Jatrophanes exhibited microtubule-interacting activity. They stimulated purified tubulin assembly in vitro, and induced paclitaxel-like microtubules, as revealed by electron microscopy. In the cells, rearrangement of microtubule architecture was in contrast to the bundling produced by paclitaxel. Jatrophanes inhibited the growth of some human cancer cell lines without inducing cell cycle arrest in the G2/M phase. Moreover, they influenced p53 expression and Raf-1/Bcl-2 activation. Despite their structural difference from paclitaxel and other microtubule-interacting agents, jatrophanes may represent a new type of tubulin binder.